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Abstract 
There is huge geographical variation in the extent to which excrement represents a threat 
to human and environmental health. In the UK, we tend to think little of such risks. By 
contrast, 52% of all people in Asia have no access to basic sanitation and 95% of sewage 
in developing world cities is discharged untreated into rivers, lakes and coastal areas 
where it destroys aquatic life, reduces the potential of these ecosystems to support food 
security, facilitates the transmission of diseases and has a significant economic impact in 
terms of working days and earnings lost due to ill health. At the same time human 
excrement represents a resource that could be better utilized to promote human 
livelihoods and improve environmental quality through use as manure and as a source of 
biogas energy. This paper seeks to provide an overview of the importance of human 
waste (as both a threat and an opportunity) in different spatial, historical and cultural 
contexts and to highlight potential areas of interest for applied geographical research in 
future. 
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1. Introduction 
 
According to the United Nations (2008a), a child dies every 20 seconds due to a lack of 
access to clean water and sanitation; that’s 1.5 million preventable deaths each year. One 
of the key causes of these deaths is exposure to pathogens associated with human excreta, 
but huge spatial inequalities exist in the extent to which such waste threatens human, 
environmental and economic health. In the UK, we think little about such threats except 
in terms of a general consciousness of the need to wash our hands after going to the toilet 
and a broader awareness of the environmental problems associated with sewage treatment 
and disposal. By contrast, 52% of all people in Asia have no access to basic sanitation 
and 95% of sewage in developing world cities is discharged untreated into rivers, lakes 
and coastal areas where it destroys aquatic life and greatly reduces the potential of these 
ecosystems to support food security (Esrey et al 1998; Hannan and Andersson 2001b; 
Watson and Zakri, 2008). Globally, over 200 million tonnes of human waste go 
uncollected and untreated each year (UN 2008b).  
 
In addition to fouling the environment, this facilitates the transmission of diseases such as 
typhoid and cholera and has a significant economic impact in terms of the cost of medical 
care plus working days and earnings lost due to ill health and tourism (WaterAid, 2009a). 
In India alone, 73 million working days are lost each year as a result of waterborne 
illnesses (Wherever the Need 2008). World Bank data for India and Nepal, meanwhile, 
estimate that these countries lose USD 238 million and 5.7 million per year respectively 
in tourism revenues due to a perception of poor sanitation (Arby, 2008a). The UN 
(2008b, p. 1) also emphasizes the economic costs of poor sanitation with its estimate that 
every dollar invested in sanitation improvements “generates an average economic benefit 
of $7” whereas the “economic cost of inaction is astronomical”. To meet Millennium 
Development Goal 10 (which seeks to halve, by 2015, the 2.6 billion people who 
currently lack access to basic sanitation) and address the threat that human waste (plus 
the profligate use of potable water for sanitation purposes) represents to environmental 
quality and ecosystem functions/services globally, there is an urgent need to develop 
improved sanitation and sewage treatment systems (Esrey et al 1998; Rockefeller 1998; 
Rosemarin 2008; George 2008; UNDP 2008; Watson and Zakri 2008). According to the 
WHO (2006, p.7) many developing countries need to make significant policy changes 
and innovations in “technical choices, financial mechanisms, information and awareness 
raising and institutional responsibilities … if this challenge is to be met”. 
 
On the other hand, human excreta also represent a resource that could be better utilized to 
promote environmental quality, meet human livelihood needs and generate economic 
benefits. One of the most obvious examples is the recycling of ‘humanure’ for agriculture 
which can provide environmental as well as economic benefits (Duncker, et al, 2007; 
Esrey et al, 1998; UN 2008b; UN, 2008d: Price, 2009; GTZ, 2010) but other 
opportunities abound. Fuel derived from human waste (notably biogas) has a number of 
environmental advantages as well as representing a potentially attractive investment; 
especially when the prices of conventional energy sources rise (ter Heegde and Sonde; 
2007; Guardian, 2008; Thames Water, 2009; Abassi and Abassi, 2010; Defra, 2010; 
Gasworld, 2010; Lohri et al, 2010). According to Rodriguez and Preston (2007, p. 2) 
using excrement to produce biogas can “play a pivotal role in integrated farming systems 
by reducing health risks, facilitating control of pollution and at the same time adding 
value to livestock excreta through the production of biogas and improved nutrient status 
of the effluent as fertilizer for ponds and crop land”. 
 
Yet despite the global significance of sanitation issues and the use/management of human 
excrement more generally, contemporary applied geographical research on spatial and 
temporal variations in the use and management of human excreta is quite hard to find.1 
Although geographers have carried out some fascinating work on animal manure as a 
pollutant (Lowe et al, 1997; Seymour and Clark, 1991; Ivey et al, 2006) and a fertilizer 
(Chisholm, 1961; Baker, 1973; Widgren, 1979; Adams and Mortimore, 1997; Harris, 
1999; 2002; Harris and Yusuf, 2001; Matless, 2001; Robbins, 2004; Jewitt and Baker, 
2006; Baker and Jewitt, 2007; Grantham, 2007; Ingram, 2008; Williams, 2008), only a 
small number of geographers have been actively engaged in research that deals with 
human waste; and most of this work deals with it in somewhat tangential (though 
nonetheless important) ways. Examples include research within medical geography on 
faecal transmission routes (Anderson, 1947; May, 1950; 1952; Howe, 1963; 1980; 
                                                
1 Black and Fawcett (2008) point out that the ‘great distaste’ surrounding human waste topics has tended to 
result in its neglect as academics have tended to shy away from conducting research on excrement and 
“politicians, celebrities and philanthropic corporate donors [are] willing to couple their names only to 
delightful water, rarely to nasty shit” (ibid, 75).  
Haviland, 1982; Haggett, 1994; Rupke, 2000; Smallman-Raynor et al, 2001; 2004a; 
2004b; 2006; Cliff et al, 2004; 2008; Abrahams, 2006), cultural and historical 
geographies of agriculture, organicism, sanitation and cholera (Bacon 1956; Smith 1975; 
Kearns 1984; 1989; 1991; 2000; Sheail 1993; Colten 1994; Goddard 1996: Matless, 2001 
Gandy, 2005; 2008; Krantz, 2006: McFarlane, 2008a) and wider theoretical 
conceptualisations of dirt (Krantz 2006; Sibley 1995; Cresswell 1996; 1997; Campkin 
and Cox 2007; Cox 2007; Holloway et al 2007). Research that deals more directly with 
human waste is even less widespread although empirical work on ‘watsan’ (water and 
sanitation) issues in the global South (Andersson, 2001; Desai, 1995a, 1995b; Gandy, 
2008; Giles & Brown, 1997; McFarlane, 2008a, 2008b; O’Hara, Hannan, & Genina, 
2007; Jewitt and Labhsetwar, 2009; Swyngedouw, 2004, Swyngedouw, Kaiko, & Castro, 
2002) and research on the analysis, modelling and prediction of water and beach 
contamination by sewage and other pollutants (Reeves and Patton, 2005; Kay et al, 2007; 
Collins and Anthony, 2008; Rahman, 2008; Anayah and Almasri, 2009) demonstrates the 
importance of applied geographical research on these topics. And in combination with 
wider geographical research on environmental quality, this work has provided some 
important monitoring, modelling and participatory resource management tools for 
improved landuse planning and environmental management which have great relevance 
for understanding and managing the threats and opportunities created by human excreta 
(He et al, 2006; Ivey et al, 2006; Wang et al, 2007; 2008; Collins and Anthony, 2008; de 
Graaff, 2008; Maconachie et al, 2008: Zeilhofer and Topanotti 2008; Rahman, 2008; 
Anayah and Almasri, 2009; Collins et al, 2009; Dewan and Yamaguchi, 2009; Kamusoko 
et al, 2009; Maantay and Maroko, 2009; Rhoades et al, 2009; Velázquez et al, 2009; 
Mishra and Griffin, 2010).  
 
Given the importance of human waste as an influence on human and environmental 
health, this paper argues for a more coherent emphasis on such issues within applied 
geographical research and highlights a few topics for potential study that would enable 
geographers to apply their expertise outside the academy thus satisfying recent demands 
for greater relevance in geographical research (Cloke 2002; Gregson, 2003; Kitchin and 
Hubbard 1999; Pain 2003; Pain, 2004). Particular attention is drawn to the (temporally 
fluctuating and regionally varied) tensions and ambiguities that exist between the status 
of human excrement as a threat to human/environmental health and as an important 
resource (in the form of ‘humanure’, ecological sanitation and ‘excrement to energy’) for 
human livelihoods. Examples are drawn from both the global North and South. 
 
2. Dirt pollution and taboo: insights into the spatial and cultural boundaries 
surrounding human waste.  
 
The anthropological work of Mary Douglas (1966) is particularly valuable for 
understanding ideas of human excreta as a threat and she is highly sensitive to space in 
her analysis of how concepts of dirt, pollution and taboo enable different cultures to 
construct boundaries and identify (real and symbolic) spatial limits that enable them to 
feel secure and in control of their environment. Other theoretical perspectives that focus 
specifically on human waste include the work of Laporte (2000), Poovey (1996) and 
Hawkins (2006); all of whom highlight geographical tensions over the (private) 
production and (usually public) management of excreta.  
 
In terms of identifying policy-relevant research agendas for geographical research on 
human waste, the inherent spatiality of Douglas’s work offers an important theoretical 
framework for the development of interdisciplinary geographical perspectives that can 
draw together critical academic research on excreta and more applied approaches to the 
threats and opportunities presented by it. Some exciting insights into the types of 
theoretial work that could be done can be found in Campkin and Cox’s book entitled 
Dirt: New geographies of cleanliness and contamination (2007). Building upon Mary 
Douglas’s work along with Kristeva’s (1982) theory of abject matter and Miller’s (1997) 
‘anatomy of disgust, Campkin and Cox examine the conceptualisation of dirt and 
cleanliness in different temporal and spatial contexts and investigate how these find 
expression within (and influence the arrangement of) different urban and rural spaces. 
They consider dirt “at a theoretical level, but also as that which slips easily between 
concept, matter, experience and metaphor” (p.1). Yet despite the book’s emphasis on 
“the spatiality of dirt and cleanliness” (ibid) and how understandings of these concepts 
“are located within and constitutive of space and social relations” (ibid), only a few of 
the chapters are actually written by geographers.  
 
Nevertheless, Campkin and Cox do identify important opportunities for “interdisciplinary 
spatial enquiry” (70) on dirt that could form the basis for future geographical research on 
human waste more specifically. Quoting William Cohen, they show how “filth represents 
a cultural location at which the human body, social hierarchy, psychological subjectivity, 
and material objects converge. Standing at a theoretical crossroads, filth is at once 
figurative and substantive” (Cohen 2005, viii cited in Campkin and Cox 2007, p. 6). They 
also highlight contrasts in conceptualisations of dirt between rural and urban spaces and 
show how “theoretical work on dirt has in the main remained distinct from literature on 
its materialities” (p. 7) in terms of cleaning practices, or environmental histories of urban 
infrastructural development, waste and sanitation management: linkages that geography’s 
interdisciplinary perspectives are well placed to explore.  
 
3. Dealing with the threat of excrement. 
 
Although human disgust for excrement is fairly universal, the sanitation systems used to 
dispose of it have huge variations both geographically and historically. Regional 
variations often reflect important cultural differences in defecation and anal cleansing 
practices as well as a broader history of the region’s development in terms of toilet 
design, placement and materials used (Gregory and James, 2006). While the aversion of 
humans to their own excreta has historically been a major help in limiting the spread of 
disease, it was not until the late nineteenth century that the linkages between bacteria and 
disease were fully understood (ibid). Most of the diseases spread by human waste are 
associated with faeces that contain germs, eggs, parasites and pathogens. These can cause 
a wide range of illnesses including diarrhoea, malnutrition and mineral/vitamin 
deficiency. When pathogen-infected faeces reach the wider environment, they quickly 
contaminate fluids (drinking and cooking water) and food (via human flies or human 
hands), thus exposing a large number of people to infection and disease. Wherever newly 
infected people defecate, a new cycle of infection, contamination and re-infection begins 
(Esrey et al, 1998). Regular use of the same sites for open defecation brings people into 
more direct contact with parasites and increases the chances of cross contamination 
(Wherever The Need, 2008). 
 
For many of the 2.6 billion people who currently lack access to basic sanitation2, open 
defecation is the norm: a situation that facilitates the spread of disease due to poor 
understandings of the health risks associated with human waste. For those lucky enough 
to have access to sanitation, the most widely used systems consist of either ‘flush and 
discharge’ or ‘drop and store’ arrangements (Esrey et al 1998) but both can create large 
financial and environmental burdens, especially in developing world cities where sewage 
treatment facilities are underdeveloped (UNDP, 2008). Pathogens, nutrients, drugs, 
hormones and pollutants that are flushed into rivers, lakes, or oceans “lead to loss of fresh 
water, food insecurity, destruction of soils, and loss of biodiversity on land as well as in 
marine environments, global warming and depletion of ozone” (Esrey, 2001, p. 4). 
 
Water shortages create additional constraints for many of the 2.6 billion people that lack 
access to basic sanitation as “the means by which most of them dispose of their excreta 
now, or could dispose of it in future, is entirely separate from their water supply: there is 
literally no connection” (Black and Fawcett, 2008, p. 8). In twenty years time, the 
additional two billion or so urban dwellers living within arid and semi-arid areas of the 
global South are likely present a real challenge for conventional water-based sanitation 
systems which typically use 15,000 litres of water per capita/year (Esrey et al 1998; 
UNDP 2008; Watson and Zakri 2008).3 This has led the Hannon and Andersson (2001) to 
argue that inappropriate sanitation can be worse than no sanitation at all “particularly in 
the case of sanitation approaches which use scarce freshwater resources and risk 
contaminating water sources” (p. 1).  
 
As George (2008) points out, sanitation problems are not restricted to the global South 
and are often more widespread than we might expect in countries with seemingly well-
organized sewage treatment methods. In August 2005, 600,000 tonnes of sewage were 
discharged into the River Thames, killing fish and causing a stench reminiscent of the 
‘great stink’ of 1858. Subsequent inquiries revealed that Thames Water discharge sewage 
in the Thames around 60 times per year through combined sewer overflows (George, 
2008). Nutrient rich effluent continues to reach water bodies and cause eutrophication 
while sewage sludge contains a wide range of toxic materials (Rockefeller 1998; 
Rosemarin 2008; George 2008).  
 
                                                
2 Satterthwaite (2003) questions official figures on access to water and sanitation suggesting that they 
seriously under-represent the numbers of people that have access to ‘safe’ water and ‘improved’ sanitation 
in any meaningful sense.  
3 The small amount of faeces contained within this water then goes on to contaminate a further 15-50000 
litres of ‘grey water’ (Esrey et al 1998) which in most parts of the global South is released, untreated, into 
surrounding water bodies and the problem is shifted downstream to poorer communities that are unlikely to 
complain (Esrey 2001). 
London is not exceptional, however, as many other ‘developed’ countries have similar 
sanitation systems (Hawkins, 2006). In the USA, the Environmental Protection Agency 
(EPA) noted 40,000 sewage outflows in 2001 while New York discharges 4% of its 
sewage into its harbour (George, 2008). According to Rosemarin (2008), only about 80 
major cities in the EU have advanced sewage treatment systems with the levels of 
treatment coverage being around 40% in Belgium and Portugal and 60% in Greece, 
Poland and Italy.  
 
Even where sewage treatment systems are widespread, human waste still represents a 
significant environmental threat. Primary and secondary treatment of sewage often fails 
to treat industrial pollutants or to prevent nitrate and phosphate rich effluent reaching 
water bodies and causing eutrophication. The dehydrated sludge that results from such 
processes contains a wide range of toxic materials including heavy metals, 
organochlorine oestrogen mimickers, radioactive material from hospitals, and phenols 
(Rockefeller, 1998).  
 
The disposal of this sludge has become a growing problem in the USA and the UK since 
ocean dumping was banned in the 1990s4. Rockefeller (1998) provides a fascinating 
account of political and economic imperatives taking advantage of cultural ambivalence 
towards excrement. She describes how environmental organisations joined the 
Environmental Protection Agency in promoting the disposal of sewage sludge (renamed 
beneficial biosolids) on farmland and gardens as a healthier and more environmentally 
sound ‘organic’ alternative to chemical fertilizer. This ‘beneficial reuse’ arrangement 
suited taxpayers and the waste industry as it represented a cheap means of sludge disposal 
and suited farmers who obtained fertilizer plus free lime which was given to maintain soil 
pH above 6.5 and allow it to bind up heavy metals.  
 
Rockefeller is very critical of this practice stating that sewage sludge has little nutrient 
value as most of the nitrogen is lost during sewage treatment and disposed along with the 
wastewater. By contrast, heavy metal concentrations are very high and sewage sludge 
also contains complex mixtures of chemicals which have much greater potential to cause 
environmental health problems than when present in isolation. But alternative sewage 
treatment methods are very expensive. A 2001 estimate of the cost of achieving full 
compliance for sewage in the EU by 2010 was $150-215 billion, while in the USA, 
pollution control between 2001 and 2021 is likely to cost $325 billion, with $200 billion 
for treating sanitary overflows (Esrey et al, 2001). So given the difficulties of cost and 
compliance in Europe and the USA, it is hardly surprising that slow progress is being 
made towards Millennium Development Goal sanitation targets in the global South 
(Rosemarin, 2008).  
 
To address these problems, less developed country governments are faced with the choice 
of expanding existing centralized sanitation and sewage treatment systems or seeking 
alternative solutions that make better use of human waste and create fewer environmental 
                                                
4 In the UK, untreated or raw sewage sludge cannot be applied to agricultural land although conventionally 
treated sludge can be applied to grassland or forage crops so long as harvesting doesn’t take place for 12 
months (Defra, 2009a).  
problems (Esrey et al 1998). Rockefeller (1998) highlights the need for interdisciplinary 
research on the technical feasibility and social acceptability of two very different 
approaches which geographers may be well placed to contribute to. One involves systems 
for reducing the volume of sewage sludge sent for processing through ‘sewer avoidance’, 
separation at source and the use of on-site remediation methods such as composting 
toilets and reed beds. The other is more concerned with ‘waste to energy’ approaches that 
dispose of sewage sludge using technologies such as gasification and (although not 
mentioned by Rockefeller) anaerobic digestion.  
 
4. Human waste as a resource: ‘where there’s muck there’s brass’. 
 
In addition to offering exciting opportunities for empirical research on alternative human 
waste management systems in different socio-cultural contexts, these two approaches 
demand improved understandings of whether (and how) local taboos surrounding excreta 
change when it is presented as a resource rather than a threat. Historically, there has been 
a long (and often cyclical) association between excrement and money which has resulted 
in widespread “human ambivalence to bodily wastes and discontinuity in our systems for 
dealing with them” (Laporte, 2000, p. 32) and which has succeeded, at times, in 
tempering human attitudes towards excreta. Emphasis placed by Roman physicians on 
the diagnostic value of examining human waste, for example, underwent a revival in 
Europe from the sixteenth to nineteenth centuries and currently features in a popular 
British television programmes on diet and healthy eating. In ancient Rome as well as in 
seventeenth and nineteenth century Europe, human faeces were commonly regarded as 
having purifying, healing and beautifying properties (Laporte, 2000); while such uses are 
widely regarded as disgusting today.  
 
4.1 Humanure: transforming filth into food.  
Even the use of human waste as an agricultural fertilizer has gone in and out of fashion in 
the agricultural literature with Europeans often demonstrating a more ambivalent attitude 
towards their own excrement than East Asians who have made more consistent use of 
sewage as agricultural manure (Rockefeller, 1998; Esrey et al, 1998)5. Although Pliny’s 
Natural History, Book XXVII stated that “human excretions are the best possible 
fertilizers” (Laporte, 2000, p. 152), it received relatively little attention from scholars 
until the fourteenth century when Crescentius of Bologna first published his Opus 
ruralium commodorum in 1307. According to Laporte, “the symbolic equation of money 
and shit” (Laporte, 2000, p. 33) was formally registered when the Opus was translated 
into French, in 1532, under the title “Prouffits campestres et ruraulx”. The value of 
human waste as a fertilizer was again ‘rediscovered’ in nineteenth century France as the 
hygienists’ movement emphasized the superiority of human excrement and physicians 
urged agricultural communities to “incite serious contemplation amongst growers in a 
region whose agricultural fame rests on the very rational use of human secretions in their 
                                                
5 The use of human waste as a crop fertilizer has a long history in China and the Japanese implemented a 
system of recycling human and animal manure for agriculture in the twelfth century. In China, traditional 
squatting slabs were often designed to divert urine so that it could be collected for use as a fertilizer (Esrey 
et al, 1998). As recently as the 1950s, around 90% of China’s human waste was put on agricultural fields, 
making up a third of the total fertilizer used (Hart-Davis, 1997). 
most natural state” (Bertherand 1858, quoted in Laporte, 2000, p. 120). Indeed, a 1918 
Parisian ordinance that allowed the discharge of disinfected sewer and cesspit waste onto 
public streets was denounced by certain hygienists for squandering this precious resource 
(Laporte, 2000).  
 
In England, too, efforts were made during the nineteenth century to transform ‘filth into 
food’ (C. Krepp 1876, cited in Goddard, 1996: 277) by carting sewage from urban to 
rural areas where it could be used as an agricultural fertilizer. Sewage irrigation was also 
attempted but storage difficulties and transport costs made animal manure more 
competitive as a fertilizer (Goddard 1996). In the twentieth century, meanwhile, similar 
ideas were emphasized by organicists such as Picton (1946), Balfour (1943) Howard 
(1940) and Howard and Wad (1931) who argued that when detached from “associations 
of dirt, animal and human dung becomes something to care for and return to the land in 
properly composted form” (Matless, 2001, p. 368). 
 
Although Douglas (1966) and Cohen recognize that “contradictory ideas – about filth as 
both polluting and valuable – can be held at once” (Cohen, 2005 xiii cited in Campkin 
and Cox 2007, p. 73) many subsequent writers have, according to Campkin and Cox 
(2007, p. 76), tended to “polarize the binary between ‘dirty’ and ‘clean’”. Yet these 
ambiguities offer some fascinating opportunities for empirical and policy-relevant 
research on the socio-economic, cultural, political and environmental factors likely to 
promote a shift in the use and management of human excreta in different spatial contexts.  
 
4.2 Ecological sanitation: a more rational use of human secretions? 
The adoption of on-site ‘composting’ or ‘ecological sanitation’ (ecosan) systems in 
different geographical contexts indicates how positive associations between sanitation 
and fertilizer production or income generation can sometimes promote quite significant 
changes in attitudes towards (and practices surrounding) human excreta. In Sweden, for 
example, composting toilets have become quite popular as sanitation and waste 
management systems in holiday cottages, despite their users being accustomed to 
conventional ‘flush and discharge’ systems in their main homes (Esrey et al, 1998). Even 
more significant behavioural changes have been achieved in Sweden’s Tanum 
Municipality, where the local government encourages the installation of ‘urine diversion’ 
arrangements in new homes which direct urine into tanks for collection by local farmers 
who spray it on their crops using mechanized equipment. This initiative forms part of an 
effort by Tanum’s local government to meet the Swedish Parliament’s environmental 
quality objectives which include zero eutrophication and flourishing lakes, watercourses 
and coastal areas (UNEP, 2010). Indeed, most of the nitrogen content (and fertilizer 
value) of human waste is found in urine with an average adult’s annual production 
containing 4 kg of nitrogen, 0.4 kg of phosphorous and 0.9 kg of potassium (Esrey et al, 
1998). According to Esrey et al, (1998) Sweden’s total annual urine production contains 
15-20% of the amount of nitrogen, phosphorous and potassium applied as mineral 
fertilizer in 1993.  
 
A number of simple ecosan systems have also been developed for use in the global South 
where they can simultaneously provide sanitation and income generating opportunities 
based on the sale of compost or the provision of nutrients for gardening/agricultural 
activities (Esrey et al 1998). In recent years, ecosan has been strongly supported by the 
UNDP which emphasizes the role that human waste can play in reducing poverty and 
addressing soil fertility decline. Described as a “closed-loop ecosystem approach to the 
management of human excreta” (Esrey 2001, p. 2), ecosan offers environmentally and 
economically appropriate sanitation as it requires neither water for flushing nor drains for 
excrement removal. According to Hannon and Andersson (2001: 4) whose views have 
been adopted by the UNDP, ecosan can: 
impact positively on food security through better management of scarce water resources and contribute to 
health through reducing transmission of disease and increasing nutritional intake ... The establishment of 
an ecological sanitation system can create opportunities for local entrepreneurs to design and build toilets 
as well as provide training on the building of the toilets and the use of the end product, creating further 
income generation potential. In addition, these systems foster decentralized management systems, with 
potential for empowering people, providing for local livelihoods and enhancing community cohesion (p. 4). 
Ecosan systems also have distinct benefits for women as they significantly reduce the 
drudgery of water collection associated with pour flush toilets. Female ecosan users in 
Zimbabwe appreciate the safety and convenience of these systems compared to pit 
latrines which have to be built further from the house (Hannon and Andersson, 2001).  
   
In addition to producing pathogen-free compost in around 6 months (Esrey et al, 1998), 
ecosan systems that divert urine provide an important source of free fertilizer as the 4-500 
litres of urine that each adult produces annually “contains enough plant nutrients to grow 
250 kg of grain, enough to feed one person for one year” (Esrey et al 1998, p. 75). In 
Mexico, dehydrating toilets have been very useful in addressing soil fertility problems in 
the high Andean region of Cotopaxi. In Mexico City, recycled urine and faeces from eco-
toilets are used to grow household vegetables that have substantially improved the 
nutritional status of participating households (Esrey et al, 1998).  
 
Effective pathogen die-off can also be achieved in composting toilets, many of which do 
not have urine diversion systems. Such toilets still have important advantages over 
conventional flush and discharge technologies as they save water, prevent the 
contamination of soil and water resources downstream and do not require expensive 
additional infrastructure such as water for flushing, sewage pipelines and sewage 
treatment plants (Esrey et al, 2001). In addition, much has been learned from the Chinese 
about how to improve the effectiveness of ‘dry conservancy’ since such techniques lost 
the competition with water-borne sanitation in the nineteenth century (Black and Fawcett, 
2008).  
 
Despite these advantages, the deeply rooted emotions and taboos associated with human 
waste often occlude rational responses to its disposal, handling and re-use. Unlike flush 
and discharge systems, ecosan does not allow human waste to disappear into the public 
domain where it becomes somebody else’s problem (Hawkins, 2006), but retains it to be 
dealt with; albeit in a far less offensive form. Unsurprisingly, the extent to which this is 
considered acceptable varies greatly from place to place and between ethnic, socio-
economic and cultural groups: a situation that limits the widespread adoption of ecosan 
systems where preferences for ‘flush and discharge’ systems are pronounced (Jewitt and 
Labhsetwar, 2009). And as Black and Fawcett (2008, p. 132) point out “If consumer 
demand is to be the driver for sanitary take up in untoileted areas of the world today, 
water is not going to be banned from the pan or U-Bend any time soon”. 
As geographers have discovered in relation to other ‘top down’ development 
interventions (Jewitt and Baker, 2006; Baker and Jewitt, 2007), attempts to impose 
unwanted change – even if it does provide wider environmental or health benefits - are 
likely to meet with resistance. Consequently, efforts to reduce the threats and maximise 
the benefits associated with human waste must be willing to adapt to locally-specific 
cultural preferences as well as wider socio-economic, political and environmental 
conditions (Gandy, 2008; McFarlane, 2008a). This is important in both the global North 
and South, but especially so in the latter given the greater environmental, health and 
economic impacts of the sanitation crisis there. Black and Fawcett argue that efforts to 
promote improved sanitation systems have to “capture the imagination of consumers as a 
life-improving benefit…This requires a cultural revolution, not only among potential 
consumers, but among sanitary engineers, bureaucrats and politicians” (p. 202). Perhaps 
more applied geographical research on this topic could help to achieve such a cultural 
revolution? 
 
4.3 Excrement to energy. 
In many areas of the world, human waste is used as a source of energy. In old Yemeni 
towns such as Sana’a, dried human faeces have been used as a heating fuel for hundreds 
of years (Esrey et al, 1998). Biogas derived from the anaerobic conversion or digestion of 
animal and human waste also has a long history of use as a source of household energy in 
the global South (Dutta et al, 1997). According to Li and Mae-Wan (2008), biogas was 
used as long ago as 10 BC to heat bath water in Assyria while the first anaerobic digester 
to produce biogas from waste was built in a leper colony in Bombay in 1859 (GTZ, 
2010). Nowadays, biogas digesters are widely used for energy production in many parts 
of the global South world with China having been a leader in the field since the late 
nineteenth century (Li and Mae-Wan, 2008).  
 
Biogas methane has a wide variety of uses including the provision of cooking and heating 
gas, electricity, vehicle fuel and ‘mains’ gas when processed and introduced into natural 
gas pipelines (Dutta et al, 1997; Energy Saving Trust, 2008: Guardian, 2008; EREC, 
2009; Defra, 2010). It can also be used to make methanol and helps to prolong the storage 
of fruit and grain by inhibiting metabolism and killing harmful insects, mould and 
bacteria (Li and Mae-Wan, 2008). 
 
Even greater benefits can be achieved where biogas units are directly linked to farm, 
sewage and municipal waste streams as part of a broader waste management strategy 
(Guardian, 2008; Defra, 2009a; 2009b; 2010; Thames Water, 2009; Gasworld 2010; 
Taglia, 2010). In China, anaerobic digestion is used widely for managing sewage and 
livestock waste which currently pollutes over 10 million hectares of farmland (Li and 
Mae-Wan, 2008). When combined with China’s annual production of night soil, this 
‘waste’ could theoretically generate 130 billion m3 of methane (equivalent to 93 million 
tonnes of coal) as well as reducing the proportion of waste going to landfill (ibid). 
 
In recent years, increasing efforts have been made in the global North to produce biogas 
from the methane produced at sewage plants. In Stockholm, the Bromma waste water 
plant produces around 10,000 tons of sewage sludge annually which is treated under 
anaerobic conditions to produce biogas for use in vehicles. The remaining biogas sludge 
is used in agriculture as a soil conditioner (Welsh School of Architecture, 2008). Biogas 
produced at Heidelberg’s municipal sewage treatment works, meanwhile, is used to 
generate electricity and German engineers have developed a new processing system that 
generates biogas within five days. A third of the electricity generated from this biogas is 
used to power the plant while the rest is sold to the national grid (Environmental Data 
Interactive Exchange, 2008). Although the UK has tended to lag behind the EU in waste 
to energy technologies (Guardian, 2008), recent initiatives by DEFRA (2010), Thames 
Water (2009) and Gasworld (2010) illustrate a growing trend in the use of anaerobic 
digestion to process sewage, food and agricultural waste into biomethane (for use in the 
national gas grid), ‘green electricity’ and compressed biomethane for vehicle use. 
 
At a smaller scale, biogas derived from human and/or animal waste can help to address 
household energy shortages in the global South by providing an alternative to wood or 
other biomass fuels. This is particularly important in areas where deforestation is a 
problem and the collection of wood fuel is an increasingly difficult and tiresome task. 
According to Li and Mae-Wan (2008, p. 1), a 10 m3 biogas digester “can save 2000 kg of 
fuel wood, which is equivalent to reforesting 0.26-4 ha”.  If burned as a cooking fuel, 
dung-derived biogas can also help to reduce the drudgery of biomass fuel collection as 
well as the ‘indoor air pollution’ (Bruce et al 2000; Venkataraman, 2010) associated with 
biomass fuel because biogas burns without smoke. Women and children are the main 
beneficiaries of biogas adoption as they are freed from the hazards and discomfort of 
cooking over smoky fires as well as from the drudgery of collecting cooking fuel, 
cleaning smoke-blackened cooking pots and disposing of animal dung (Reddy et al, 
1995; Shailaja, 2000).  
 
In areas where cultural taboos surrounding human excrement permit the resulting gas to 
be used as a cooking/lighting fuel, it can also help to address sanitation problems as well 
as household energy shortages (Santerre and Smith, 1982; GTZ, 2010; Lohri et al, 2010; 
Sinha and Kazaglis, 2010). In rural areas, anaerobic digestion has the added advantage 
that it produces a liquid or semi-solid slurry that can be used as a fertilizer for crops or as 
fodder for pigs and fish (Defra, 2009b; GTZ, 2010). Biogas slurry is usually a good 
source of major crop nutrients (nitrogen, potassium and phosphorus) as well as 
micronutrients and trace elements (Reddy et al, 1995; Mae-Wan, 2008). 
 
In addition to providing clean energy (and helping to reduce the production of black 
carbon associated with the burning of biomass fuels),6 the re-integration of human waste 
or biogas sludge into soil systems can help to address global warming by reducing 
methane emissions, promoting plant growth and sequestering carbon through 
                                                
6 Venkataraman et al (2010) estimate that in India alone, the provision of clean energy sources to all 
households that currently use traditional cooking stoves would prevent 570,000 premature deaths, avoid 
over 4% of India's greenhouse emissions (worth over US$1 billion on the international carbon market) and 
reduce black carbon emissions by a third. 
photosynthesis (Dutta et al, 1997; Mae-Wan 2008). According to Esrey et al (1998, p. 
76), the integration of sanitized human waste or biogas sludge into the soil enhances: 
 
soil fertility, increasing plant growth and hence the amount of CO2 pulled from the atmosphere through 
photosynthesis. A modest doubling of the amount of carbon in non-forest soils, from the currently low level 
of 1% (as a result of erosion) to 2% over the course of 100 years would balance the net annual increase of 
atmospheric carbon over this time. 
 
At the same time, greenhouse gas emissions from biogas production are lower than for 
many competing fuels. According to the Energy Saving Trust (2008), the biogas used to 
fuel vehicles produces 95% less CO2 and 80% less nitrous oxide than diesel as well as 
having no particulate emissions and there is enough of it available to fuel half the UK’s 
HGV fleet. There are also arguments to suggest that biogas use creates a carbon reduction 
of more than 100%, as “the organic matter would have naturally put methane, a 
greenhouse gas 21 times more potent than carbon dioxide, into the atmosphere. Instead 
the methane is converted into carbon dioxide” when burnt in vehicle engines or captured 
at sewage works or landfill sites (Energy Saving Trust, 2008, p. 1). 
 
The implications of this are even more significant in the global South. According to Mae-
Wan (2008), the methane flux from exposed biogas slurry is 3.92 mg/m2 /hour compared 
to 10.26 mg/m2/hour from compost in rice fields, which means that developing countries 
could use biogas to mitigate methane and obtain carbon credits under the Clean 
Development Mechanism. In addition to conserving forests, providing clean household 
energy and a good soil conditioner/fertilizer, each of Nepal’s working biogas digesters 
prevents the emission of five tonnes per annum of CO2 equivalents; a saving that is worth 
over US$5 million.  
 
The recognition of these benefits by policy makers is reflected in the fact that Nepal’s 
national biogas program supported the construction of 200,000 plants between 1992 and 
2009 while Vietnam’s national program promoted the construction of 26,000 plants 
between 2003 and 2006 (ter Heegde and Sonde, 2007: WHO, 2009). The Chinese 
government is seeking to increase the use of biogas plants from 15 million in 2004 to 27 
million by 2010 and more recently, Cambodia and Bangladesh have also established 
national biogas programs.7 The Indian government has supported biogas since the 1970s 
and over 3.67 million plants were in operation in 2004 with around 1.1 million 
households currently using biogas as their main cooking fuel. 
 
Given the recent increase in emphasis on (and funding available for) community based 
adaptation to climate change (IISD, 2010), the policy implications of biogas adoption as 
part of a broader decentralized energy strategy are significant in many parts of the global 
South; especially as in addition to providing clean energy from waste (with additional 
opportunities for improved sanitation), it avoids wider concerns about environmental 
sustainability, carbon neutrality and food versus fuel conflicts raised by many other 
biofuels (Abassi and Abassi, 2010). To maximise the environmental and health benefits 
                                                
7 In Africa, however, the technology has been much less widespread (Heegde and Sonde, 2007). 
 
associated with cleaner energy, however, there is a need for more comprehensive national 
energy policies in many parts of the global South that consider (human and physical) 
geographical variations in energy demand and supply options and the extent to which 
these can be combined with waste management/sanitation opportunities. 
 
5. Conclusion 
 
Despite the many inter-linkages between excreta, environmental quality and human 
health plus the fascinating ambiguities and variations over time and space in socio-
cultural attitudes towards it, human waste rarely forms a central part of geographical 
analysis or academic research more generally (Black and Fawcett, 2008). Yet the 
interdisciplinary nature of our subject makes geographers ideally placed to investigate the 
socio-economic, cultural and environmental appropriateness of different excreta 
management systems and examine the cultural, economic and environmental variations 
associated with existing practices.  
 
One of the main hindrances to the adoption of sewage management systems like ecosan 
and anaerobic digestion is the fact that wider taboos associated with human waste often 
render them culturally unacceptable (Black and Fawcett, 2008). In theoretical terms, this 
is fascinating as social conceptualisations of disgust vary enormously between different 
places and cultures and are rarely static. Given the willingness of geographers to engage 
in trans-disciplinary theoretical debates, there is scope to enhance understandings of how 
and why these conceptualisations vary over space and time and the influence that this has 
on the arrangement of different rural/urban and indoor/outdoor spaces.  
 
With regard to human waste as a threat, the inherent spatiality of Douglas’s (1966) work 
on pollution and taboo provides an important framework for theoretical analysis as 
demonstrated by Campkin and Cox’s (2007a) work on geographies of dirt. In more 
practical terms, there is an urgent need to understand how local socio-cultural norms 
surrounding human excreta interact with wider political, physical and environmental 
constraints if appropriate and sustainable excreta management systems are to be 
developed for over 2.6 billion people.  
 
Concepts like the ‘pollution of poverty’ (originating from the UN Conference on the 
Human Environment in Stockholm, 1972) and ideas of a ‘retreat of poverty’ into certain 
geographical areas provide good geographical perspectives for analysing wider political 
ecology debates about social and environmental justice (Rawls 1971; White, 1998; 
Shrader-Frechette, 2002; Hardoy et al, 2001; Bullard, 2005) and ‘ecological distribution’ 
(Martinez-Alier, 2002). Longstanding approaches such as welfare geography (Smith, 
1973; Eyles, 1987) and territorial social justice (Harvey, 1972) are similarly well placed 
to investigate problems such as the unfair distribution of sanitation provision and 
excrement-related environmental/health burdens between socio-economic groups. 
Translating this knowledge into policy is not easy however due to the very private and 
locally specific nature of sanitation and hygiene practices (WHO, 2005) and the tendency 
for the ‘great distaste’ surrounding human excrement to hinder action on these issues 
(Black and Fawcett, 2008). Indeed, very few countries actually have explicit policies for 
sanitation and hygiene promotion so the implementation of national and local sanitation 
policies often involves attempts to unite staff from the health, education, water and wider 
development fields. 
 
The idea of human waste as a resource, meanwhile, lends itself to theoretical research on 
the extent to which cultural attitudes towards excrement are influenced by its perceived 
usefulness. It also offers opportunities for more policy-relevant research on potential 
interlinkages between alternative sanitation systems, excrement-fuelled biogas and 
‘humanure’ in different socio-economic, cultural, political and geomorphological 
contexts. Again, though, translating such research into policy can be an uphill struggle 
given the low priority given to sanitation in much of the global South and a general lack 
of awareness among policy-makers about alternative sanitation systems such as ecosan. 
Nevertheless, there are signs that things are starting to change, and in May 2010, the 
Indian Ministry of Rural Development amended its Total Sanitation Campaign 
Guidelines to incorporate ecosan (Ecosanres, 2010). There are also a number of 
successful projects that illustrate how biogas sanitation can overcome initial socio-
cultural resistance – even in faecophobic societies like India and Nepal (Sinha and 
Kazaglis, 2010; Lohri et al, 2010), but success is often greatest where the co-benefits of 
such systems (waste water treatment, sanitation, energy) are clearly demonstrated to 
potential users, funders and policy-makers. 
 
In the global North, there are many isolated pockets of interest in ecosan and a range of 
technologies exist to produce humanure from dehydrating and composting toilets (Price, 
2009), but few countries have an official policy encouraging alternative sanitation 
systems. Sweden is the obvious exception, demonstrating how ecosan can be promoted as 
part of wider sustainable development goals linked to eutrophication and the protection of 
freshwater and marine ecosystems (UNEP, 2010). But there are no technical barriers to 
other countries following Sweden’s lead and participatory approaches can go a long way 
to understanding wider socio-economic and cultural obstacles. Indeed, applied 
geographical research has produced a wide range of environmental modelling and 
management tools that can integrate the views of local communities and have potential 
for use by local authorities that have responsibility for landuse, environmental planning 
and climate change adaptation (Wang et al, 2007; 2008; de Graaff, 2008; Maconachie; 
2008; Zeilhofer and Topanotti; 2008; Dewan and Yamaguchi, 2009; Palm et al, 2009; 
Velázquez et al, 2009; Yadav et al, 2009; Mishra and Griffin, 2010). 
 
By helping to enhance spatially-specific understandings of such complex socio-
economic, cultural and environmental issues like sanitation, household energy 
preferences and the use of humanure with the use of participatory research approaches, 
this type of applied research would also help to respond to calls for more relevant and 
morally aware research within geography that engages with issues of inequality (Cloke 
2002; Pain 2004). In 2008, Stephen Turner, then Policy Director of WaterAid, argued 
that in order to address the global problem of inadequate sanitation “we need to put the 
word shit into people’s mouths” (quoted in Sanitation Now 2008, p. 2). Perhaps 
geographers could do something more than just talking about it?
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